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( Solutions)

Physics - Section A (MCQ)

The force-time (F —t) curve of a particle
executing linear motion is as shown in the figure.
The momentum acquired by the particle in time
interval from zero to 8 second will be ........... N
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Solution : (Correct Answer: D)

Momentum acquired by the particle is numerically
equal to area enclosed between the F —t curve and
time axis. For the given diagram area in upper half
is positive and in lower half is negative (and equal
to upper half), so net area is zero. Hence the
momentum acquired by the particle will be zero.
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Solution : (Correct Answer: C)

a=0

T, =5g
To—T1=5g
T3 —Ty=5g

solving the above 3 eq. you get

T, =50
T, =100
T3 =150

T3 _
SOTl_?’

Three blocks of masses m; =4 kg, ms = 2 kg, m3
=4 kg are connected with ideal strings passing
over a smooth. massless pulley as shown in
figure. The acceleration of blocks will be .........
m/s* (g =10m/s?)

A) 2 B) 4 Q 3 D) 5
Solution : (Correct Answer: A)

We have,
mi =4kg,mgo=2kg,ms =1kg
So,

4g=40Nand2g+4g=6g=60N

So,

anet(wl/) = %
_ 60—40 _ 20
— 10 T 10
=2m/s?

Thus, The acceleration of blocks will be

=2m/s?

4. The velocity-time graph of a body is shown in

figure. It implies that at point B
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A) the force is zero

B) there is a force towards motion

C) thereis a force which opposes motion
D) there is only gravitational force
Solution : (Correct Answer: C)




In region B velocity is decreasing.

Three weight A, B and C are connected by string
as shown in the figure. The system moves over a
frictionless pulley. The tension in the string
connecting A and B is (where g is acceleration
due to gravity)

A

5 kg
3kg | A &
1kg | B
A g B) ¢ Q ¥ D) ¢
Solution : (Correct Answer: D)
2x 2x1x5 10
T= mA+:nn[;T$nc Xg= 31115 X g= Tg'

An object of mass 3 m splits into three equal
fragments. Two fragments have velocities vj and
vi. The velocity of the third fragment is

A) v(j—1) B) v(i—J)
C) —v(i+7) D) lit)
V2

Solution : (Correct Answer: C)

Initial momentum of 3m mass =0 ...(iJ)

Due to explosion this mass splits into three
fragments of equal masses.

Final momentum of system = mV + mui + muj...(ii)
By the law of conservation of linear momentum

A

mV + mui + myj = 0==>V = —o(i + j)

Vo
i
At rest !
. . __
Before explosion v Jm'

" After explosion

A projectile is fired with velocity « at an angle 6
with horizontal. At the highest point of its
trajectory it splits up into three segments of
masses m,m and 2 m. First part falls vertically
downward with zero initial velocity and second
part returns via same path to the point of
projection. The velocity of third part of mass 2 m
just after explosion will be

A) ucosf B) %ucos@

C) 2ucosf D) Jucosf

Solution : (Correct Answer: D)

along z-axis no internal force exists, hence
momentum will be conserved along z-axis

P), =Py,

(m+m+2m)cosf = —mucosf + 0+ 2mV
= 2mv = Smucos

v = 3ucos

and along y direction P;), =050 Py), =0
ny

A man weighing 80 kg is standing in a trolley
weighing 320 kg. The trolley is resting on
frictionless horizontal rails. If the man starts
walking on the trolley with a speed of 1 m/s, then
after 4 sec his displacement relative to the
ground will be ........ m

A) 5 B) 4.8 C) 3.2 D) 3.0
Solution : (Correct Answer: C)

If the man starts walking on the trolley in the
forward direction then whole system will move in
backward direction with same momentum.

Momentum of man in forward direction =
Momentum of system (man + trolley) in backward
direction

=80x1=(80+320) xv=v=02m/s

So the velocity of man w.r.t. ground 1.0 — 0.2 = 0.8
m/s

- Displacement of man w.r.t. ground = 0.8 x 4 = 3.2
m
= 17715
R
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10.

11.

Figure shows two blocks connected by a light
inextensible string as shown in figure. A force of
10 N is applied on the bigger block at 60° with
horizontal, then the tension in the string
connecting the two masses is ....... N
10N
e
Smooth surface
A) 5 B) 2 01 D) 3
Solution : (Correct Answer: B)
Fnet = Ma
(10cos60°) = (3+ 2)a
a=1m/s?
T=21)=2N
Zkg4——>T
A dynamometer D is attached to two blocks of
masses 6 kg and 4 kg as shown in the figure. The
reading of the dynamometer is ............ N
Bkg 4kg
50N <UL 01000000 LI 5 50N
Dynamometer

A) 18 B) 28 C) 38 D) 438

Solution : (Correct Answer: C)

The tension in the spring will be the reading of
dynamometer

Flext = Ma

50 — 30 = 10(a)
a=2m/s?
for 6 kg block
50 —T = 6(2)

T=38N

S50 M <

A rocket of mass 5700 kg ejects mass at a
constant rate of 15 kg/s with constant speed of 12
km/s. The acceleration of the rocket 1 minute
after the blast is ........... m/s* (g =10m/s?)

A) 34.9 B) 27.5 C) 3.50
Solution : (Correct Answer: B)
(b)

D) 13.5

12.

13.

vdm

F=="—mg..(i)

where m is mass of the rocket after 1 minute
So

m = [5700 — 15(60)]

= 4800 kg

in (i)

F = (12 x 10%) (15) — (4800)g

= (12000)(15) — 48000

_F __ 12000(15)—48000
=g = 1800

=27.5m/s?
When an object is in equilibrium state, then

A) It must be at rest

B) No forceis acting on it

C) Its net acceleration must be zero
D) All of these
Solution : (Correct Answer: C)
(c)

Equilibrium = Fie, =0

Using Newton's second law, @ = 0

What force should be applied on the wedge so
that block over it does not move? (All surfaces
are smooth)

A) F=(M+m)gcotd B) F=(M+m)gtané
C) F=(M+m)gsin D) F=(M+m)gcosb
Solution : (Correct Answer: B)

(b)

ma cos = mgsin 0
a=gtanf
Putin (1)

F = (M+m)gtan@

14. If final momentum is equal to initial momentum

of the system then

A) No net force on the system

B) Always net force on the system
C) May be net force on the system
D) Both (a) and (b)
Solution : (Correct Answer: A)
(a)




15. For the system shown in figure, m; > my > mg3

>my . Initially, the system is at rest in
equilibrium condition. If the string joining my
and ground is cut, then just after the string is cut

Statement I m; ,ms ,m3 remain stationary.
Statement II The value of acceleration of all the
4 blocks can be determined.

Statement II7 Only m4 remains stationary.
Statement IV Only m4 accelerates.

Statement V All the four blocks remain
stationary.

Now, choose the correct option.

A) All the statements are correct

B) Only I, II and IV are correct

C) Only IT and V are correct

D) Only IT and IV are correct.
Solution : (Correct Answer: B)

Before cutting the string, the tension in string

joining m4 and ground is T = (m1 +mg —m3 —my) g

And the spring force in the spring joing m3 and my
is T — myg.

As the string is cut, the spring force do not change
instantly, so just after cutting the string the
equilibrium of m;, my and mswould be maintained
but m,4 accelerates in upward direction with
acceleration given by

T+mag—mag
ma

a =

16. A light string fixed at one end to a clamp on

ground passes over a fixed pulley and hangs at
the other side. It makes an angle of 30° with the
ground. A monkey of mass 5 kg climbs up the
rope. The clamp can tolerate a vertical force of
40 N only. The maximum acceleration in upward
direction with which the monkey can climb safely
[ESJN m/s?> (neglect friction and take g¢

-: I\
T g E

A 2 B) 4 Q) 6 D) 8
Solution : (Correct Answer: C)
Let T be the tension in the string.

The upward force exerted on the clamp = T'sin 30°
T

-2

Given: - =40N or T =80N  ...(4)

If a is the acceleration of monkey in upward
direction,

T—mg _ 80—5x10 __ 2
—= = =2 =6m/s

a =

. A flexible chain of weight W hangs between two

fixed points A & B which are at he same
horizontal level. The inclination of the chain with
the horizontal at both the points of supportis 6.
What is the tension of the chain at the mid
point?

A) %.cosece B) %.tane
Q) ¥cotd D) none
Solution : (Correct Answer: C)
Tsinf = %

T= 25\21\1719

Also, Tcosd =Ty
Ty = Tcosf

— _W
To= QSiHOCOSH
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18. Natural length of a spring is 60 ¢cm, and its spring

constant is 4000 N/m. A mass of 20 kg is hung
from it. The extension produced in the spring
IS, e cm (Take g = 9.8 m/s?)

A) 4.9 B) 0.49 C) 94
Solution : (Correct Answer: A)
(a)If z is the extension produced in spring.

— _ F_ mg _ 20x98
F=kr=2x= = 500

D) 0.94

=49cm

k k

19. Two blocks A and B each of same mass are

attached by a thin inextensible string through an
ideal pulley. Initially block B is held in position as
shown in fig. Now the block B is released. Block
A willl slide to right and hit the pulley in time t4.
Block B will swing and hit the surface in time
tg.Assume the surface as frictionless. [Hint:
Tension T in the string acting on both blocks is
same in magnitude. Acceleration needed for
horizontal motion is from 7.
i {
- |

A @n

A) tg=1tp
C) ta>1p

B) t4<tp

D) data are not
sufficient to get
relationship
between t4 and ¢p.

Solution : (Correct Answer: B)

Horizontal displacement of both (= ). Horizontal

force on A is complete T But horizontal force on B

is not complete T It is component of T'. So.

horizontal acceleration of B will be less.

ta<tp

20. A body of mass 2 kg moving on a horizontal

surface with an initial velocity of 4 m/sec comes
to rest after 2 sec. If one wants to keep this body
moving on the same surface with a velocity of 4
m/sec, the force required is ........ N

A) 8 B) 4 Q) 0 D) 2

21.

22.

Solution : (Correct Answer: B)
(b)u=4m/s,v=0, t =2sec

v=u+tat=0=4+2a=a=—-2m/s?
~ Retarding force=ma =2x2=4N

This force opposes the motion. If the same amount
of force is applied in forward

direction, then the body will move with constant
velocity.

With what minimum acceleration can a fireman
slides down a rope while breaking strength of
the rope is 2 of his weight

A) Zg B) ¢ Q) 39
Solution : (Correct Answer: C)
(c) If man slides down with some acceleration then
its apparent weight decreases. For critical condition
rope can bear only 2/3 of his weight.

D) Zero

If a is the minimum acceleration then,
Tension in the rope = m(g — a) = Breaking strength

= m(g—a) = 3my

Sa=g-F =%

The weight of man in a lift moving upward is 608
N while the weight of the same man in the lift
moving downwards with the same acceleration is
368 N. His normal weight is ............ N

A) 480 B) 488 C) 588
Solution : (Correct Answer: B)
When the lift accelerates at a upwards

D) 240

m(g + a) = 608 ()
When the lift accelerates at a downwards
...(41)

From (i) and (i) we geta = 2.4m/s?

m(g—a) = 368

m = 49.8kg
The normal weight = mg
w=49.8 X 9.8

w = 488N

23. A balloon of mass M is descending at a constant

acceleration a. When a mass m is released from
the balloon it starts rising with the same
acceleration «. Assuming that its volume does
not change, what is the value of m ?

A) [55] M
B) [2—Q] M

a+g




0 [ M
D) 5] M
Solution : (Correct Answer: B)

Suppose F = upthrust due to buoyancy
Then while descending.

Mg — F = Ma (7)

when ascending.

F—(M—-—m)g=(M—m)a ..(ii)

Solving eqn. (i) and eqgn. (ii), we get;

m =[]

24. A balloon of mass m is descending down with an
acceleration 4. How much mass should be
removed from it so that it starts moving up with

same acceleration?

A) 2 B) %
Q) 3m D) %m
Solution : (Correct Answer: A)
=>mg—F=723L

F=122 (1)

F—(m—m)g=(m—m)g/2
F = %(m—ml)g (2)

By equation (1) and (2)

mg 3( )
— =—=(m—-m
5 2 1)9g
m = 3m — 3my
3m; = 2m

2m
my = —

3

25. A cricket ball of mass 500 g collides with a bat
with speed 15 m/s and returns with the same
speed within 0.01 second . The force acted on bat

A) 750 B) 1500  C) 500
Solution : (Correct Answer: B)

_ AP _ 05(15+15) _
F= 3% =—5— = 1500N

D) 1000

26. A 100 Newton weight is suspended in a corner of
a room by two cords A and B as shown in the
figure below. The tension in the horizontal cord

AiS o, N
,,,,,, Celling
4 307
30%
A
Wall, 100N

A) 50 B) 100 C) 200
Solution : (Correct Answer: D)
Tg cos60° = 100

D) 173.2

Tp = 200
Tgsin60° = Ty
Ta = 100v/3 = 173.2N

27. In the arrangement shown in figure, pulley is
smooth and massles and all the strings are light
let F; be the force exerted on the pulley in case
(1) and F, the force in case (i7). Then

i

4m 4m m

2m e
(1) {11}
A) F| > Fy B) F < Fy
C) =P D) F1=2F

Solution : (Correct Answer: C)

Tension in string directly connected to pulley in
both cases are same so force applied on pulley are
same.

28. A ball of mass m falls vertically from a height &
and collides with a block of equal mass m moving
horizontally with a velocity v on a surface. The
coefficient of kinetic friction between the block
and the surface is 0.2, while the coefficient of
restitution e between the ball and the block is 0.5.
There is no friction acting between the ball and
the block. The velocity of the block decreases by

(? H=0.2
i
n

r R R R

A) 0 B) 0.1y/2gh

Q) 0.3v/2gh D) can't be said
Solution : (Correct Answer: D)

By using change in impulse formula Ap = FAt

= %m\/2gh
where as on black

puFAt = mv — mot

0.2 x 21/2gh x m =m (v—1?)

» (v—o') =0.3y/2gh




29. Force acting on a body varies with time as shown
below. If initial momentum of the body is p, then

the time taken by the body to retain its
momentum g again is ........... s
(in N)
F F 3
1
4 .
o 2 \ t (sec)
A) 8 B) (4+2V?2)
C) 6 D) Can never obtain
Solution : (Correct Answer: B)
tanf = % = t(,F—04
= F() = tod

2

Total change in momentum should be zero, then
only it will retain its initial momentum.

So, positive area of F' — ¢ curve should be equal to
negative area of F' — ¢ curve till time ¢,.

(4)(1) = 5 (to — 4) Fo

o=

oo

2 T 2
(to —4)* = 32
to=4+2V2

30. A constant force acting on a body of mass of 5 kg
changes its speed from 5ms~! to 10 ms~! in 10 s
without changing the direction of motion. The
force acting on the body is ......... N

A) 1.5 B) 2 0 25

Solution : (Correct Answer: C)

— 10—5)ms™! _
t 10s

AsF = ma

D) 5

~ F = (5kg) (0.5ms~?) = 2.5N

31. When an object is at rest

A) Force is required to keep it in rest state
B) No forceis acting on it
C) Alarge number of forces may be acting on it
which balance each other
D) Itisinvacuum
Solution : (Correct Answer: C)
(c)

Object can be at rest only if net force acting on itis

zero.
ﬁnet:ﬁ1+ﬁ2+ﬁ3+ﬁ4+ ......... F_:n:O
32. An initially stationary device lying on a

frictionless floor explodes into two pieces and
slides across the floor one piece is moving in
positive x direction then other peice is moving in

A) Positive y direction

B) Negative y direction

C) Negative z direction

D) Atangle from z direction
Solution : (Correct Answer: C)
(0)

Since first part is moving positive z
~ Second part will confirm move in negative.

=~ Option C'is correct.

33. A ping-pong ball of mass m is floating in air by a
jet of water emerging out of a nozzle. If the
water strikes the ping-pong ball with a speed v
and just after collision water falls dead, the rate
of flow (in kg/s) of water in the nozzle is equal to

A) e B) =
c =£ D) none of these
Solution : (Correct Answer: C)

The impact force,

_ Ap
F=7%

Where AP = change of momentum of water of
mass Am striking the pendulum with speed v
during time At.

since water falls dead after collision with the
ping-pong ball.

Ap = Amv

or F=vi&

Where AA—‘E‘ = rate of flow of water in the nozzle
since, the ball is in equilibrium,

F—-mg=0 or F=mg

Am __ mg

or =7
34. Displacement of a particle of mass 2 kg moving
in a straight line varies with time as s = (2t3 + 2)
m. Impulse of the force acting on the particle
over a time interval between ¢t =0 and ¢t =1 s




A) 10 B) 12 Q) 8
Solution : (Correct Answer: B)

_ds _ 2
V—dt—6t

D) 6

Impulse = AP =m (v —v;) =2(6 x1—0) =12N —s5

35. A chain lying on an absolutely smooth table, half
of it hanging over the edge of the table as shown
in figure (a). The time it takes to slip off the table
is affected if two equal weights be attached, one
to each end as shown in figure (b) .

t, : time taken to slip in situation “a’
t, : time taken to slip in situation "v’

=10

figure (a) figure (b)
A) t, >t B) t. <t
Q) t.=t D) cannot be
determined

Solution : (Correct Answer: B)

36. If acceleration of A is 2 m/s® to left and
acceleration of B is 1 m/s* to left, then
acceleration of C'is -

A B

C

A) 1m/s? upwards

B) 1m/s? downwards

C) 2m/s?> downwards

D) 2m/s? upwards

Solution : (Correct Answer: A)
From constrained

—a.,+2+2—-1—1—a.,=0
a.=1m/s*> 1
37. Arope of length L is pulled by a constant force F.

What is the tension in the rope at a distance z
from the end where the force is applied

FL F(L—z)
A - B) —
0 % D) %
Solution : (Correct Answer: B)
F
a = i

: M
Mass per unit length A = =~

Hence mass of the part of length (I — z) is given by
m = Al —z)

38.

39.

40.

41.

M(l—
= m= —(ll 2)

For this part—

T =ma = MU;“ X %
T — F(l—z)
M Ly
Q \ (F—F
fe— 1/ >|
X —p|

U O—T

An aircraft is moving with a velocity of 300 ms~!.
If all the forces acting on it are balanced, then

A) It still moves with the same velocity
B) It will be just floating at the same pointin
space
C) It will fall down instantaneously
D) It will lose its velocity gradually
Solution : (Correct Answer: A)
F =ma

If the forces are balanced, F = 0, which implies a

= 0. If there's no acceleration, then the velocity is
constant. The solutions are trajectories of constant
velocity, which means the aircraft will move along a
straight line with uniform speed.

A ball of mass 150 g starts moving with an
acceleration of 20m/s?. When hit by a force,
which acts on it for 0.1 sec. The impulsive force

A) 0.5 B) 0.1 C) 0.3
Solution : (Correct Answer: C)
(c) Impulse = Force x time =m x a x t = 0.15 x 20
x 0.1 =0.3N—s

D) 1.2

A body of mass m collides against a wall with a
velocity v and rebounds with the same speed. Its
change of momentum is

A) 2mu B) mv C) —mv
Solution : (Correct Answer: A)
(@)Ap = p; —pf = mv — (—mv) = 2mv

D) Zero

A rider on horse back falls when horse starts
running all of a sudden because

A) Rider is taken back
B) Rider is suddenly afraid of falling




C) Inertia of rest keeps the upper part of body at
rest whereas lower part of the body moves
forward with the horse

D) None of the above

Solution : (Correct Answer: C)

(c) Visualize the horse and man as part of the same
system with the man as the upper part and horse
as the lower part. When the horse moves, lower
part starts to move but due to inertia the upper
part wants to remain at rest.

42. A man of weight 75 kg is standing in an elevator
which is moving with an acceleration of 5m/s? in
upward direction the apparent weight of the
man will be ........... N (g=10m/s?)

A) 1425 B) 1375  C) 1250
Solution : (Correct Answer: D)
(d)The apparent weight,

D) 1125

R=m(g+a)=75(10+5) =1125 N

43. A horizontal force 10 N is applied to a block A as
shown in figure. The mass of blocks A and B are
2 kg and 3 kg respectively. The blocks slide over a
frictionless surface. The force exerted by block A
on block Bis:

Al B
2ka 3kg

FrTFFT TP I P LA T TP rrl sy

F=10N
—

A) 4N B) 6 N C) 10N
Solution : (Correct Answer: B)
F= (M + M)a

D) Zero

F'=My(2)=3x2N=6N

44. A person standing on the floor of an elevator
drops a coin. The coin reaches the floor in time ¢;
if the elevator is at rest and in time ¢, if the
elevator is moving uniformly. Then

A) t1 <ty 0Or t; >ty depending upon whether the
lift is going up or down

B) t1 < t9

Q) t1>to

D) t1=t»

Solution : (Correct Answer: D)

= /-2

Areal

In both cases a;e =g —0=g,

Hence t; = ¢4

45. A person is standing in an elevator. In which
situation he finds his weight less than actual
when

A) The elevator moves upward with constant
acceleration
B) The elevator moves downward with constant
acceleration.
C) The elevator moves upward with uniform
velocity
D) The elevator moves downward with uniform
velocity
Solution : (Correct Answer: B)
(b) When elevator moves downward with constant
acceleration, a = g. Then person

standing in an elevator find himself weightless.

(¢’ with respect to the lift is (g — a))




